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(54) A ROLLER APPARATUS

(57) A roller apparatus (10) for treating at least one
web (34) passing through the apparatus (10), the appa-
ratus comprising a pattern roller (12) in the form of a first
cylindrical body (14) mounted for rotation around an elon-
gate axis (A) of the first cylindrical body (14), and an anvil
roller (16) in the form of a second cylindrical body (18)
mounted for rotation around an elongate axis (B) of the
second cylindrical body (18).

The pattern and anvil rollers (12,16) are located ad-
jacent each other to define a nip (22) between outer cy-
lindrical surfaces (14a,18a) of the first and second cylin-
drical bodies (14,18). The first and second cylindrical
bodies (14,18) are configured to rotate, in use, in opposite
directions to each other so as to draw the at least one
web (34) through the nip (12) defined between the outer

cylindrical surfaces (14a,18a) of the first and second cy-
lindrical bodies (14,18).

The outer cylindrical surface (14a) of the first cylin-
drical body (14) defines a raised profile section (24) hav-
ing a predetermined shape that extends both widthwise
and circumferentially of the first cylindrical body (14).

The pattern roller (12) incorporates an elongate car-
tridge heater (26) extending widthwise along the elongate
axis (A) of the first cylindrical body (14). The cartridge
heater (26) defines at least two outer zones (26a,26c)
located widthwise on opposite sides of a centrally located
middle zone (26b). The cartridge heater (26) is config-
ured to generate, in use, more heat in the outer zones
(26a,26c) than in the middle zone (26b).
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Description

[0001] The invention relates to a roller apparatus for
treating at least one web passing through the apparatus,
and a method of treating a web. More specifically, the
invention relates to a roller apparatus and associated
method for treating an elasticized web in order to reduce
the elasticity of the web.
[0002] Wearable absorbent articles including, for ex-
ample, adult incontinence products, enuresis pants,
training pants and diapers typically incorporate elasti-
cized sections across the front and/or back of the article
in order to keep the article snug against a wearer during
use. Some articles use a multiplicity of elastic strands
within front and back waist panels to provide the required
elasticity. Others use elastomeric webs, which may com-
prise elastic nonwoven webs such as, for example, melt-
blown elastomeric fibrous webs, coextruded elastomeric
films, elastic scrim, or elastomeric films, which may be
provided alone or attached to one or more woven or non-
woven layers. Certain feminine hygiene products also
include elasticized regions manufactured from the afore-
mentioned elastomeric materials.
[0003] Such absorbent articles include an absorbent
member formed from wood pulp fluff, superabsorbent
polymers and/or other absorbent materials to absorb
urine or other bodily fluids. The absorbent member is
typically located in the crotch region but may extend into
the front and back portions of the article. Where there is
overlap between the absorbent member and the elasti-
cized regions of the article, tension created by elastic
strands, or elastomeric webs, incorporated in the waist
panels can cause bunching up of the absorbent member.
[0004] Such bunching is undesirable because it affects
the fit of the absorbent article. An absorbent article that
is bunched in the front or back regions is less likely to fit
snugly against a wearer during use. As a result it is more
likely to be prone to leakages. An absorbent article that
is bunched also has a greater bulk and so is more likely
to be visible through outer clothing. This is particularly
embarrassing for those wearing adult incontinence prod-
ucts and enuresis pants.
[0005] In order to reduce bunching across the front and
back regions of an absorbent article, the elasticity of the
webs used to form the front and back waist portions are
often deadened. Deadening the elasticity of the webs in
regions that overlap the absorbent member, removes
tension that might otherwise cause bunching of the ab-
sorbent member and thereby reduces the bulk of the ab-
sorbent article.
[0006] According to an aspect of the invention there is
a provided a roller apparatus for treating at least one web
passing through the apparatus, the apparatus compris-
ing a pattern roller in the form of a first cylindrical body
mounted for rotation around an elongate axis of the first
cylindrical body, and an anvil roller in the form of a second
cylindrical body mounted for rotation around an elongate
axis of the second cylindrical body, the pattern and anvil

rollers being located adjacent each other to define a nip
between outer cylindrical surfaces of the first and second
cylindrical bodies, and the first and second cylindrical
bodies being configured to rotate, in use, in opposite di-
rections to each other so as to draw the at least one web
through the nip defined between the outer cylindrical sur-
faces of the first and second cylindrical bodies;

wherein the outer cylindrical surface of the first cy-
lindrical body defines a raised profile section having
a predetermine shape that extends both widthwise
and circumferentially of the first cylindrical body; and
the pattern roller incorporates an elongate cartridge
heater extending widthwise of the first cylindrical
body along or near the elongate axis of the first cy-
lindrical body, the cartridge heater defining at least
two outer zones located widthwise on opposite sides
of a centrally located middle zone and the cartridge
heater being configured to generate, in use, more
heat in the outer zones than in the middle zone.

[0007] The roller apparatus provides a mechanism for
reducing the elasticity in an elasticized web for use in the
manufacture, for example, of absorbent articles. The nip
defined between the pattern and anvil rollers applies
pressure to an elasticized web drawn between the rollers
with the raised profile section defined by the circumfer-
ential surface of the first cylindrical body increasing the
pressure applied to discrete regions of the web.
[0008] The application of increased pressure to dis-
crete regions of the web, in combination with the appli-
cation of heat as a result of the cartridge heater incorpo-
rated in the pattern roller, reduces the elasticity of the
discrete regions of the web.
[0009] The provision of a cartridge heater extending
widthwise of the first cylindrical body along or near the
elongate axis of the first cylindrical body and defining at
least two outer zones located widthwise on opposite
sides of a middle zone, where the cartridge heater is con-
figured to generate more heat in the outer zones than in
the middle zones, is particularly advantageous because
it results in a more consistent temperature along the width
of the first cylindrical body.
[0010] Differing temperatures along the width of a cy-
lindrical body will otherwise cause different regions of the
cylindrical body to expand more than others. In the roller
apparatus set out above, any inconsistencies in temper-
ature along the width of the first cylindrical body would
result in inconsistencies in the size of the nip along the
lengths of the first and second cylindrical bodies.
[0011] Maintaining a consistent temperature along the
width of the first cylindrical body helps to ensure the size
of the nip remains consistent along the width of the first
cylindrical body, and the amount of heat applied to the
web passing through the nip is also consistent along the
width of the roller.
[0012] The anvil roller of the roller apparatus may also
incorporate an elongate cartridge heater extending
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widthwise of the second cylindrical body along or near
the elongate axis of the second cylindrical body, the car-
tridge heater defining at least two outer zones located
widthwise on opposite sides of a centrally located middle
zone and the cartridge heater being configured to gen-
erate, in use, more heat in the outer zones than in the
middle zone.
[0013] As with the pattern roller, the cartridge heater
configuration results in a more consistent temperature
along the width of the second cylindrical body.
[0014] By heating both rollers, the roller apparatus is
able to heat an elasticized web drawn through the nip
from both sides and thereby improves the performance
of the roller apparatus in reducing the elasticity of the
elasticized web across the regions of the web subject to
greater pressure as a result of the raised profile section
defined by the outer circumferential surface of the first
cylindrical body of the pattern roller.
[0015] In embodiments of the invention, the pattern
roller and, optionally, the anvil roller may include a single
cartridge heated extending along the elongate axis of the
respective cylindrical body. This ensures a uniform a dis-
tribution of heat throughout the cylindrical body.
[0016] In other embodiments, the pattern roller and,
optionally, the anvil roller may incorporate a plurality of
elongate cartridge heaters extending widthwise of the
respective cylindrical body, the elongate heaters being
arranged in an equidistantly spaced configuration around
the elongate axis of the cylindrical body so as to extend
generally parallel to the elongate axis widthwise of the
cylindrical body. This arrangement similarly ensures a
uniform distribution of heat throughout the cylindrical
body, particularly when a cylindrical body having a rela-
tively large diameter is used.
[0017] Preferably, the cartridge heaters of the pattern
and anvil rollers are selectively controllable, in use, to
control temperatures of the outer cylindrical surfaces of
the first and second cylindrical bodies independently. By
doing so, it is possible to achieve different operating tem-
peratures at the outer cylindrical surfaces of the first and
second cylindrical bodies in order to accommodate dif-
ferent nonwoven layers used on opposite sides of the
web.
[0018] This is advantageous when an elastomeric film
is coupled to one or more nonwoven layers requiring dif-
fering amounts of heat energy to penetrate the outer lay-
ers and heat the elastomeric film in order to produce the
required reduction in elasticity of the elastomeric film.
[0019] By controlling the operating temperatures of the
pattern and anvil rollers independently of each other it is
possible, for example, to heat the anvil roller to a higher
temperature than the pattern roller when an elasticized
web is drawn though the nip including a relatively thicker
nonwoven layer on the side of the web that will be brought
into contact with the anvil roller when compared with a
thinner nonwoven layer on the side of the web that will
be brought into contact with the pattern roller.
[0020] In particularly preferred embodiments the or

each cartridge heater is configured to generate no heat
in its middle zone.
[0021] The applicant has unexpectedly found that by
creating a so-called "cold zone" at a central location
widthwise of the or each cartridge heater, it is able to
achieve a more consistent flow of heat energy from the
cartridge heater through the cylindrical body and, as a
result, a more consistent temperature along the width of
the outer cylindrical su rface.
[0022] Preferably, the heat generated in the outer
zones of the or each cartridge heater is controllable, in
use, to maintain a consistent temperature along the width
of the across the width of the outer cylindrical surface of
the respective cylindrical body.
[0023] For example, in particularly preferred embodi-
ments of the invention, a controller might control the op-
eration of the outer zones of the cartridge heaters in re-
sponse to measurements received from temperature
sensors incorporated in one or both of the cylindrical bod-
ies to measure the temperature at or near the outer cy-
lindrical surface.
[0024] Controlling the outer zones of the or each car-
tridge heater to produce more or less heat allows fluctu-
ations in the operating temperature of the outer cylindrical
surface of the respective cylindrical body to be rectified
to ensure a consistent temperature along the width of the
outer cylindrical surface.
[0025] In embodiments of the invention, the raised pro-
file section defines a smooth treatment surface protrud-
ing equidistantly relative to the remainder of the outer
cylindrical surface of the first cylindrical body.
[0026] The provision of a smooth treatment surface en-
sures a consistent application of pressure, in combination
with heat from the pattern roller and, optionally, the anvil
roller in order to reduce the elasticity of an elasticized
web fed between the nip of the first and second cylindrical
bodies.
[0027] The use of a continuous treatment surface, as
opposed to a patterned surface, is rendered possible by
the creation of a consistent temperature along the width
of the outer cylindrical surface of the pattern roller and,
optionally, the anvil roller. This allows greater control of
the application of pressure and heat to discrete regions
of an elasticized web in order to carefully control the ex-
tent to which the elasticity is reduced. The pressure and
heat might be controlled, for example, in order to reduce
the elasticity by a certain percentage or might be control-
led, for example, to deaden the elasticity depending on
the performance required from the web in an eventual
product.
[0028] In order to further tune the amount of pressure
applied to a web via the nip between the first and second
cylindrical bodies, the pattern and anvil rollers may be
movable relative to each other in order to adjust the nip
defined between the outer cylindrical surfaces of the first
and second cylindrical bodies.
[0029] This allows adjustment of the nip, for example,
depending on the thickness of the at least one web and/or
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in order to adjust the amount of pressure applied to dis-
crete regions of the web by means of the raised profile
section in order to adjust the extent to which the elasticity
of the web is reduced.
[0030] According to a second aspect of the invention
there is provided a method of treating a web comprising
the steps of:

feeding a web into a roller apparatus for treating the
web, the apparatus comprising a pattern roller in the
form of a first cylindrical body mounted for rotation
around an elongate axis of the first cylindrical body,
and an anvil roller in the form of a second cylindrical
body mounted for rotation around an elongate axis
of the second cylindrical body, the pattern and anvil
rollers being located adjacent each other to define a
nip between outer cylindrical surfaces of the first and
second cylindrical bodies;
rotating the pattern roller in a first direction and ro-
tating the anvil roller in a second, opposite direction
to draw the web through the nip;
applying pressure to discrete regions of the web by
means of a raised profile section defined by the outer
cylindrical surface of the first cylindrical body, the
raised profile section having a predetermined shape
that extends both widthwise and circumferentially of
the first cylinder body; and
operating a cartridge heater incorporated in the pat-
tern roller to heat the first cylindrical body and heat
an outer surface of the web in contact with the outer
cylindrical surface of the first cylindrical body as the
web is drawn through the nip, the cartridge heater
extending widthwise of the first cylindrical body along
or near the elongate axis of the first cylindrical body
and defining at least two outer zones located width-
wise on opposite sides of a centrally located middle
zone where the cartridge heater generates more
heat in the outer zones than in the middle zone.

[0031] Other preferred features of the invention are set
out at Claims 10 to 16 of the accompanying claims.
[0032] Preferred embodiments of the invention will
now be described, by way of non-limiting examples, with
reference to the accompanying drawings in which:

Figure 1 shows a side elevational view of a roller
apparatus according to an embodiment of the inven-
tion;
Figure 2 shows a perspective view of the roller ap-
paratus of Figure 1;
Figure 3 shows a cross-sectional view of the roller
apparatus of Figure 1;
Figures 4a and 4b shows a cartridge heater of the
roller apparatus of Figure 1;
Figures 5a - 5c shows perspective, side and cross-
sectional views of a pattern roller of the roller appa-
ratus of Figure 1;
Figures 6a-6c shows perspective, side and cross-

sectional views of a bonder roller of the pattern roller
of Figures 5a-5c;
Figures 7a-7c shows perspective, side and cross-
sectional views of a pattern sleeve of the pattern roll-
er of Figures 5a-5c;
Figures 8a and 8b show perspective and cross-sec-
tional views of an anvil roller of the roller apparatus
of Figure 1; and
Figure 9 shows a section of elasticized web after it
has been treated by the roller apparatus of Figure 1.

[0033] A roller apparatus 10 according to an embodi-
ment of the invention is shown in Figures 1 and 2.
[0034] The roller apparatus 10 includes a pattern roller
12 in the form of a first cylindrical body 14 mounted for
rotation around an elongate axis A of the first cylindrical
body 14 and an anvil roller 16 in the form of a second
cylindrical body 18 mounted for rotation around an elon-
gate axis B of the second cylindrical body 18.
[0035] The pattern and anvil rollers 12,16 are mounted
in a frame 20 so as to be located adjacent each other to
define a nip 22 between outer cylindrical surfaces
14a,18a of the first and second cylindrical bodies 14,18.
The relative positions of the pattern and anvil rollers 12,16
are adjustable by sliding one or both of the rollers 12,16
within the frame in order to order to move the outer cy-
lindrical surfaces 14a,18a of the first and second cylin-
drical bodies 14,18 closer together or further apart. This
facilitates adjustment of the size of the nip 22 between
the outer cylindrical surfaces 14a,18a.
[0036] Motors (not shown) are coupled to the pattern
and anvil rollers 12,16 to drive rotation of the rollers 12,16
in opposite directions to each other.
[0037] The cylindrical surface 14a of the first cylindrical
body 14 defines a raised profile section 24 having a pre-
defined shape that extends both widthwise and circum-
ferentially of the first cylindrical body 14.
[0038] It will be appreciated in the context of this in-
vention, the "width" of each of the first and second cylin-
drical bodies 14,18 is the elongate dimension identified
as C in Figure 1 and aligned with the elongate axis of the
cylindrical body 14,18.
[0039] Referring to Figure 3, it can be seen that the
pattern roller 12 includes an elongate cartridge heater 26
extending widthwise along the elongate axis A of the first
cylindrical body 14. As shown in Figures 3, 4a and 4b,
the cartridge heater 26 defines at least two outer zones
26a,26c located widthwise on opposite sides of a cen-
trally located middle zone 26b.
[0040] In the embodiment shown in Figure 1, the anvil
roller 16 also includes an elongate cartridge heater 18
(Figure 3) extending widthwise along the elongate axis
B of the second cylindrical body 28. As in the pattern
roller 12, the cartridge heater of the anvil roller 16 defines
at least two outer zones 28a,28c located widthwise on
opposite sides of a centrally located middle zone 28b.
[0041] In other embodiments, one or both of the pattern
and anvil rollers 16,18 include a plurality of elongate car-
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tridge heaters 26,28 extending widthwise of the respec-
tive cylindrical body 14,18. In such embodiments, the
elongate heaters 16,18 are arranged in an equidistantly
spaced configuration around the elongate axis A,B of the
cylindrical body 14,18 so as to extend generally parallel
to the elongate axis A,B widthwise of the cylindrical body
14,18. This arrangement is particularly useful when cy-
lindrical bodies 14,18 having relatively large diameters
are used in order to ensure a uniform distribution of heat
throughout the cylindrical body 14,18.
[0042] The cartridge heaters 26,28 are connected to a
controller (not shown), which controls operation of the
cartridge heaters 26,28. The zones 26a-26c are config-
ured to be controlled independently so that one zone can
produce more or less heat than one or more of the other
zones.
[0043] In the embodiment shown in Figure 1, the outer
zones 26a,26c and 28a,28c of the two cartridge heaters
26,28 are configured to generate heat whilst the middle
zones 26b and 28b of the cartridge heaters 26,28 are
configured to generate no heat and create a so-called
"cold zone".
[0044] Referring to the cartridge heater 26 it can be
seen that the middle or cold zone 26b is twice the size
in terms of width than each of the outer zones 26a,26c.
This arrangement provides a particularly beneficial heat-
ing arrangement in that it allows a consistent flow of heat
from the heated outer zones 26a,26c through the body
of the cylindrical body 14 and thus a consistent temper-
ature at the outer cylindrical surface 14a. This is a sur-
prising result because heat energy will be lost to the sur-
rounding air and frame 20 via the ends of the cylindrical
body 14 and so it might be expected that a sufficient
amount of heat would not flow into the central section of
the cylindrical body 14 around the middle or cold zone
26b of the cartridge heater 26 and that heating from the
middle zone 26b would also be required. The applicant
has, however, found that not to be the case.
[0045] In the embodiment shown in Figure 1, which is
intended for use in the manufacture of an exemplary adult
pant unit, a cartridge heater 26 having a width in the range
of 550mm - 650mm and diameter in the range of 15mm
- 25mm is incorporated in the pattern roller 12, which has
a width of 550mm-650mm and diameter of 200mm-
250mm. The outer zones 26a,26c each have a width of
in the range of 15-35% of the overall width of the pattern
roller 12 with the middle zone 26b having a width in the
range of 30-70% of the overall width of the pattern roller
12. End portions of the cartridge heater 26 in this arrange-
ment are unheated.
[0046] Different widths of cartridge heaters 26,28 may
be used in other embodiments depending on the size of
the respective cylindrical bodies 14,18. Typically, car-
tridge heaters 26,28 having a width in the range of 40mm
- 950mm and a diameter in the range of 15mm - 55mm
are used.
[0047] It will be appreciated in the context of this in-
vention, the "width" of the cartridge heater 26,28 is the

elongate dimension aligned with the elongate axis of the
respective cylindrical body 14,18. The cartridge heater
28 incorporated in the anvil roller 16 has the same di-
mensions whilst the anvil roller 16 has a width in the range
of 550mm-650mm and a diameter in the range of 200mm-
250mm.
[0048] Different sized cylindrical bodies 14,18 for the
pattern and anvil rollers 12,16 are used for use in the
manufacture of different absorbent products. The sizes
required for adult-sized products will of course be signif-
icantly larger than those required for infantsized products
or feminine hygiene products. Typically, the cylindrical
bodies 14,18 may have a width in the range of 50mm -
1m with a diameter in the range of 150mm - 510mm.
Smaller dimensions in these ranges are suitable for
smaller products, such as baby products and feminine
hygiene products. Larger dimensions in these ranges are
applicable to adult pant products where the pattern roller
12 is utilized in a multi-up fashion with multiple raised
pattern regions spaced around the circumference of the
pattern roller 12.
[0049] In the embodiment shown in Figure 1, the power
of each cartridge heater 26,28 is 5500W. Cartridge heat-
ers having different power might be used in other em-
bodiments depending on the sizes of the cylindrical bod-
ies 14,18, the material from which the cylindrical bodies
14,18 are made and/or the heating characteristics re-
quired from each of the rollers 12,16. Typically, the power
may range from 100W - 10,000W.
[0050] The pattern and anvil rollers 12,16 include tem-
perature sensors located at or near the outer cylindrical
surfaces 14a,18a of the cylindrical bodies 14,18. This
allows the controller to effectively monitor the tempera-
tures of the outer cylindrical surfaces 14a,18a and control
the outer zones 26a,26c and 28a,28c of the two cartridge
heaters 26,28 in order to maintain a consistent temper-
ature along the width of the outer cylindrical surfaces
14a,18a of the cylindrical bodies 14,18.
[0051] The pattern roller 12 is shown in more detail in
Figures 5a-5c. The pattern roller 12 includes a bonder
roller 30 incorporating the cartridge heater 26 extending
widthwise along the elongate axis A of the bonder roller
30. A hollow, cylindrical pattern shell 32 is slid over the
outer cylindrical surface 30a of the bonder roller 30. The
bonder roller 30 and pattern shell 32 in combination de-
fining the first cylindrical body 14 of the pattern roller 12
and the outer cylindrical surface of the pattern shell 32
defining the outer cylindrical surface 14a.
[0052] The raised profile section 24 defined by the out-
er cylindrical surface 14a of the first cylindrical body 14
is shown in Figures 5c and 7c. The raised profile section
24 has a predefined shape and protrudes equidistantly
relative to the remainder of the outer cylindrical surface
of the first cylindrical body 14.
[0053] As shown in Figures 5a and 7a, the raised profile
section 24 defines a smooth treatment surface 24a. The
shape of the raised profile section 24 is determined by
the eventual use of the treated web. It will be appreciated,

7 8 



EP 4 279 249 A1

6

5

10

15

20

25

30

35

40

45

50

55

therefore, that the shape and size of the raised profile
section 24, and thus the shape and size of the smooth
treatment surface 24a could differ from that shown in
Figures 5a and 7a. Furthermore, the first cylindrical body
14 may include two or more raised profile sections 24
spaced apart from one another around the outer circum-
ference of the first cylindrical body 14. Such multi-up con-
figurations of the pattern roll may be used for smaller
sized products, including baby diaper, light incontinence,
and feminine hygiene products, that are produced at a
relatively small product pitch. The first cylindrical body
14 may also include multiple raised profile sections 24
spaced apart in the width direction of the first cylindrical
body 14 to create discontinuous deadened regions in the
cross-machine direction.
[0054] The anvil roller 16 is shown in more detail in
Figures 8a and 8b. As with the pattern roller 12, the anvil
roller 16 includes a bonder roller 30 incorporating the
cartridge heater 28 extending widthwise along the elon-
gate axis B of the bonder roller 30. A hollow cylindrical
anvil shell 38 is slid over the cylindrical surface 30a of
the bonder roller 30. The bonder roller 30 and anvil shell
38 in combination defining the second cylindrical body
18 of the anvil roller 16 and the outer cylindrical surface
of the anvil shell 38 defining the outer cylindrical surface
18a.
[0055] Temperature sensors (not shown) are received
in apertures 40 (Figure 8b) formed in the anvil shell 38
to measure the temperature at or near the outer cylindri-
cal surface 18a of the second cylindrical body 18 of the
anvil roller 16.
[0056] Temperature sensors are similarly received in
corresponding apertures (not shown) formed in the pat-
tern shell 32 of the pattern roller 12 to measure the tem-
perature at or near the outer cylindrical surface 14a of
the first cylindrical body of the pattern roller 12.
[0057] The roller apparatus 10 may be used to treat an
elasticized web 34 in order to reduce the elasticity in dis-
crete regions of the web 34 and operation of the roller
apparatus 10 will now be described with reference to the
treatment of an elasticized web 34 in the form of an elas-
tomeric web sandwiched between nonwoven outer lay-
ers.
[0058] In use, the pattern and anvil rollers 12,16 are
driven by means of motors to rotate in opposite directions
to each other so that when a web 34 is fed into the nip
22 of the roller apparatus 10 it is drawn through the nip
22 by the rotation of the rollers 12,16.
[0059] The cartridge heaters 26,28 of the pattern and
anvil rollers 12,16 are operated to heat the two outer
zones 26a,26c and 28a,28c in order to heat the outer
cylindrical surfaces 14a,18a and thereby heat the web
34 as it is drawn through the nip 22.
[0060] As well as applying heat, the outer cylindrical
surfaces 14a,18a of the pattern and anvil rollers 12,16
apply pressure to the web 34. This pressure is increased
over discrete regions of the web 34 that are brought into
contact with the smooth treatment surface 24a of the

raised profile section 24 defined by the outer cylindrical
surface 14a of the pattern roller 12 as it is brought into
contact with the web 34.
[0061] The increased pressure applied to the discrete
regions of the web 34, in combination with the heat ap-
plied by the outer cylindrical surfaces 14a,18a of the pat-
tern and anvil rollers acts to reduce the elasticity of the
web 34 across the discrete regions of the web 34.
[0062] During operation, the temperatures of the outer
cylindrical surfaces 14a,18a of the pattern and anvil roll-
ers are measured by means of the sensors mounted in
the pattern shell 32 and anvil shell 38. Those tempera-
tures are used to control the operation of the cartridge
heaters 26,28 in order to maintain a consistent temper-
ature along the width of the outer cylindrical surfaces
14a,18 of both the pattern and anvil rollers 12,16. As
outlined above, the controller provided to control the op-
eration of the cartridge heaters 26,28 maintains the tem-
perature of the outer cylindrical surfaces 14a,18a by in-
creasing or decreasing, as required, the heat generated
in the outer zones 26a,26c and 28a,28c of the cartridge
heaters 26,28. No heat is generated in the middle zones
26b,28b of the cartridge heaters 26,28.
[0063] It is envisaged that in other, less preferred em-
bodiments, one or both of the cartridge heaters 26,28
might be operated to generate heat in the middle zones
26b,28b depending on the nature of the materials used
to form the web 34. It remains the case in all circumstanc-
es, however, that the outer zones 26a,26c and 28a,28c
would generate more heat than is generated in the middle
zones 26b,26c in order to maintain consistent tempera-
tures along the lengths of the outer cylindrical surfaces
14a,18a of the pattern and anvil rollers 12,16.
[0064] An inconsistent temperature along the width of
one of both of the outer cylindrical surfaces 14a,18a of
the pattern and anvil rollers 12,16, will cause those re-
gions of the cylindrical body at a higher temperature to
expand more than those at a lower temperature. This
would result in an inconsistency in the size of the nip 22
between the outer cylindrical surfaces 14a,18a of the pat-
tern and anvil rollers 12,16 and thus an uneven applica-
tion of pressure to the web 34 as it is drawn through the
nip 22. This is undesirable because it could produce an
inconsistent reduction in the elasticity of the web 34 in
the discrete regions treated by the treatment surface 24a
of the raised profile section 24 of the pattern roller 12.
[0065] The ability to maintain a consistent temperature
along the lengths of the outer cylindrical surfaces
14a,18a allows the use of a smooth treatment surface
24a on the raised profile section 24. This in turn allows
greater uniformity in the pressure applied to the discrete
regions of the web 34 that are brought into contact with
the treatment surface 24. The consistent application of
heat along the lengths of the outer cylindrical surfaces
14a,18a of the pattern and anvil rollers 12,16, together
with the uniform application of pressure by means of the
smooth treatment surface 24a, greatly improves the per-
formance of the roller apparatus 10 in the reduction of
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the elasticity in the discrete regions of the web 34.
[0066] The extent to which the elasticity of a given web
34 is reduced may be tailored by adjusting the size of the
nip 22 between the outer circumferential surfaces
14a,18a of the pattern and anvil rollers 12,16 by adjusting
the relative positions of the rollers 12,16 in the frame 20.
[0067] In the embodiment shown in Figure 1, the size
of the nip 22 is in the range of 0mm to 0.254mm. The
raised profile section 24 has a radial height in the range
of 1mm to 10mm when compared with the non-raised
section of the outer circumferential surface 14a of the
pattern roller 12. The size of the nip 22 and/or the radial
height of the raised profile section 24 might vary in other
embodiments depending on the thickness of the individ-
ual material layers of elasticized web 34 being fed into
the nip 22.
[0068] The extent of reduction of elasticity might also
be tailored by adjusting the temperatures of the outer
circumferential surfaces 14a,18a of the pattern and anvil
rollers 12,16 by adjusting the heat generated in the outer
zones 26a,26c and 28a,28c of the cartridge heaters
26,28. The cartridge heaters 26,28 might, for example,
be controlled to heat the pattern and anvil rollers 12,16
so that the outer circumferential surfaces 14a,18a oper-
ate at different temperatures.
[0069] In the embodiment shown in Figure 1, the op-
erating temperatures of the outer circumferential surfac-
es 14a,18a of the pattern and anvil rollers are in the range
of 50°C to 180°C, and more preferably in the range of
80°C to 100°C. In other embodiments, the operating tem-
peratures of the circumferential surfaces 14a,18a may
vary based on the material properties of the elasticized
web 34.
[0070] In particularly preferred embodiments, an elas-
ticized web 34 is treated by being drawn through the roller
apparatus 10 in order to reduce the elasticity of discrete
regions of the web 34 to 25% or more of the elasticity
exhibited by the elasticized web 34 prior to treatment. In
alternate embodiments, the elasticity of the elasticized
web may be reduced to less than 25% of the elasticity
exhibited by the elasticized web 34 prior to treatment or
eliminated completely.
[0071] This might be particularly advantageous when
the nonwoven outer layer of a web 34 that is drawn
through the nip 22 in contact with the anvil roller 16 is
thicker or otherwise more dense than the nonwoven layer
of the web 34 that is drawn though the nip 22 in contact
with the pattern roller 12. In those circumstances, the
operating temperature of the outer circumferential sur-
face 18a of the anvil roller 16 might be greater than the
operating temperature of the outer circumferential sur-
face 14a of the pattern roller 12.
[0072] As a result, the roller apparatus 10 can be used
to treat a web 34 so as to create discrete regions in an
elasticized web 34 in which the elasticity is reduced to
varying degrees or eliminated entirely.
[0073] The nip 22 might also be adjusted to allow webs
34 differing in thickness to be fed into and drawn through

the nip 22.
[0074] The operating temperatures of the outer circum-
ferential surfaces 14a,18a of the pattern and anvil rollers
might also be adjusted in circumstances where one or
both of the nonwoven outer layers of the web 34 is formed
from a heat sensitive material.
[0075] In order to allow for variations in the outer sur-
faces of the web 34, the speeds of rotation of the pattern
and anvil rollers 12,16 might be varied relative to each
other. This might be desirable, for example, when the
friction generated between a nonwoven outer layer of the
web 34 in contact with the anvil roller 16 is greater than
the friction generated between a nonwoven outer layer
on the opposite surface of the web 34 in contact with the
pattern roller 12. In those circumstances, the speed of
rotation of the anvil roller 16 might be increased in order
to ensure the web 34 is drawn through the nip 22 with
minimum distortion.
[0076] As a continuous length of the web 34 is drawn
through the nip 22 defined between the outer circumfer-
ential surfaces 14a,18a of the pattern and anvil rollers
12,16, the smooth treatment surface 24a of the raised
profile section 24 defined by the outer circumferential sur-
face 14a of the pattern roller 12 will be repeatably brought
into contact with equidistantly spaced regions of the web
34. As a result, the web 34 exiting the nip 22 will present
a series of equidistantly spaced regions in which the elas-
ticity of the web 34 is reduced, each of those regions
corresponding in shape and size to the shape and size
to the treatment surface 24a of the raised profile section
24.
[0077] The distance between adjacent regions of re-
duced elasticity will be determined by the circumferential
distance of the non-raised portion of the outer circumfer-
ential surface 14a between the edges of the raised profile
section 24 on the pattern roller 12.
[0078] When the web is to be used to form the back
and front waist sections of adult incontinence pants, the
raised profile section 24 might be shaped to correspond
in shape and size to the absorbent member intended for
use in the pants so that when the absorbent member is
aligned with the front and back waist sections, it aligns
with sections in which the elasticity of the web is reduced
in order to prevent bunching of the absorbent member.
[0079] The circumferential size of the outer circumfer-
ential surface of the pattern roller 12 might be varied
through the use of different pattern shells 32. A pattern
shell 32 having a larger circumferential size might be de-
sirable, for example, to accommodate a larger treatment
surface 24a and allow sufficient distance of the non-
raised portion of the outer circumferential surface 14a
between the edges of the raised profile section 24. The
discrete regions of reduced elasticity of the treated web
34 might not otherwise be sufficiently spaced from each
other. The rotational speed of the pattern roller 12 may
also be varied using mechanical elements such as cams
or linkages to control spacing between the discrete re-
gions of reduced elasticity of the treated web.
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[0080] In terms of the structure of the web 34, when
an elastomeric film is coupled to one or more nonwoven
outer layers, the nonwoven layers are preferably bonded
to the elastomeric film so as to prevent slippage between
the different layers. The elastomeric film and outer non-
woven layer(s) might, for example, be bonded together
via adhesive or be fed through a mechanical, thermal, or
ultrasonic bonding unit prior to being fed into the roller
apparatus 10 so as to create an all over pattern of bonds
between the outer nonwoven layers and the elastomeric
film.

Claims

1. A roller apparatus for treating at least one web pass-
ing through the apparatus, the apparatus comprising
a pattern roller in the form of a first cylindrical body
mounted for rotation around an elongate axis of the
first cylindrical body, and

an anvil roller in the form of a second cylindrical
body mounted for rotation around an elongate
axis of the second cylindrical body, the pattern
and anvil rollers being located adjacent each
other to define a nip between outer cylindrical
surfaces of the first and second cylindrical bod-
ies, and the first and second cylindrical bodies
being configured to rotate, in use, in opposite
directions to each other so as to draw the at least
one web through the nip defined between the
outer cylindrical surfaces of the first and second
cylindrical bodies;
wherein the outer cylindrical surface of the first
cylindrical body defines a raised profile section
having a predetermined shape that extends both
widthwise and circumferentially of the first cylin-
drical body; and
the pattern roller incorporates an elongate car-
tridge heater extending widthwise of the first cy-
lindrical body along or near the elongate axis of
the first cylindrical body, the cartridge heater de-
fining at least two outer zones located widthwise
on opposite sides of a centrally located middle
zone and the cartridge heater being configured
to generate, in use, more heat in the outer zones
than in the middle zone.

2. A roller apparatus according to Claim 1 wherein the
anvil roller incorporates an elongate cartridge heater
extending widthwise of the second cylindrical body
along or near the elongate axis of the second cylin-
drical body, the cartridge heater defining at least two
outer zones located widthwise on opposite sides of
a centrally located middle zone and the cartridge
heater being configured to generate, in use, more
heat in the outer zones than in the middle zone.

3. A roller apparatus according to Claim 1 or Claim 2
wherein the pattern roller incorporates a plurality of
elongate cartridge heaters extending widthwise of
the first cylindrical body, the elongate cartridge heat-
ers being arranged in an equidistantly spaced con-
figuration around the elongate axis of the first cylin-
drical body so as to extend generally parallel to the
elongate axis widthwise of the first cylindrical body.

4. A roller apparatus according to any one of the pre-
ceding claims wherein the anvil roller incorporates a
plurality of elongate cartridge heaters extending
widthwise of the second cylindrical body, the elon-
gate cartridge heaters being arranged in an equidis-
tantly spaced configuration around the elongate axis
of the second cylindrical body so as to extend gen-
erally parallel to the elongate axis widthwise of the
second cylindrical body.

5. A roller apparatus according to any one of the pre-
ceding claims 2 wherein the cartridge heaters of the
pattern and anvil rollers are selectively controllable,
in use, to control temperatures of the outer cylindrical
surfaces of the first and second cylindrical bodies
independently.

6. A roller apparatus according to any one of the pre-
ceding claims wherein the or each cartridge heater
is configured to generate no heat in its middle zone.

7. A roller apparatus according to any one of the pre-
ceding claims wherein the heat generated in the out-
er zones of the or each cartridge heater is controlla-
ble, in use, to maintain a consistent temperature
along the width of the outer cylindrical surface of the
respective cylindrical body.

8. A roller apparatus according to any one of the pre-
vious claims wherein the raised profile section de-
fines a smooth treatment surface protruding equidis-
tantly relative to the remainder of the outer cylindrical
surface of the first cylindrical body.

9. A roller apparatus according to any one of the pre-
vious claims wherein the pattern and anvil rollers are
movable relative to each other in order to adjust the
nip defined between the outer cylindrical surfaces of
the first and second cylindrical bodies.

10. A roller apparatus according to any one of the pre-
vious claims wherein the rotation of each of the first
and second cylindrical bodies is selectively control-
lable, in use, to control speeds of rotation of the first
and second cylindrical bodies independently.

11. A method of treating a web comprising the steps of:

feeding a web into a roller apparatus for treating
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the web, the apparatus comprising a pattern roll-
er in the form of a first cylindrical body mounted
for rotation around an elongate axis of the first
cylindrical body, and an anvil roller in the form
of a second cylindrical body mounted for rotation
around an elongate axis of the second cylindrical
body, the pattern and anvil rollers being located
adjacent each other to define a nip between out-
er cylindrical surfaces of the first and second
cylindrical bodies;
rotating the pattern roller in a first direction and
rotating the anvil roller in a second, opposite di-
rection to draw the web through the nip;
applying pressure to discrete regions of the web
by means of a raised profile section defined by
the outer cylindrical surface of the first cylindrical
body, the raised profile section having a prede-
termined shape that extends both widthwise and
circumferentially of the first cylinder body; and
operating a cartridge heater incorporated in the
pattern roller to heat the first cylindrical body and
heat an outer surface of the web in contact with
the outer cylindrical surface of the first cylindrical
body as the web is drawn through the nip, the
cartridge heater extending widthwise of the first
cylindrical body along or near the elongate axis
of the first cylindrical body and defining at least
two outer zones located widthwise on opposite
sides of a centrally located middle zone where
the cartridge heater generates more heat in the
outer zones than in the middle zone.

12. A method of treating a web according to Claim 11
further including the step of operating a cartridge
heater incorporated in the anvil roller to heat the sec-
ond cylindrical body and heat an outer surface of the
web being drawn through the nip in contact with the
outer cylindrical surface of the second cylindrical
body, the cartridge heater extending widthwise of
the second cylindrical body along or near the elon-
gate axis of the second cylindrical body and defining
at least two outer zones located widthwise on oppo-
site sides of a centrally located middle zone where
the cartridge heater generates more heat in the outer
zones than in the middle zone.

13. A method of treating a web according to Claim 11 or
Claim 12 wherein the pattern roller incorporates a
plurality of elongate cartridge heaters extending
widthwise of the first cylindrical body, the elongate
cartridge heaters being arranged in an equidistantly
spaced configuration around the elongate axis of the
first cylindrical body so as to extend generally parallel
to the elongate axis widthwise of the first cylindrical
body.

14. A method of treating a web according to any one of
Claims 11 to 13 wherein the anvil roller incorporates

a plurality of elongate cartridge heaters extending
widthwise of the second cylindrical body, the elon-
gate cartridge heaters being arranged in an equidis-
tantly spaced configuration around the elongate axis
of the second cylindrical body so as to extend gen-
erally parallel to the elongate axis widthwise of the
second cylindrical body.

15. A method of treating a web according to Claim 12
wherein the cartridge heaters of the pattern and anvil
rollers are selectively and independently controlled
to control temperatures of the outer cylindrical sur-
faces of the first and second cylindrical bodies inde-
pendently.

16. A method of treating a web according to any one of
Claims 11 to 15 wherein the or each cartridge heater
is operated to generate no heat in its middle zone.

17. A method of treating a web according to any one of
Claims 11 to 16 wherein the heat generated in the
outer zones of the or each cartridge heater is con-
trolled in order to maintain a consistent temperature
along the width of the outer cylindrical surface of the
respective cylindrical body.

18. A method of treating a web according to any one of
Claims 11 to 17 wherein the raised profile section
defines a smooth treatment surface protruding equi-
distantly relative to the remainder of the outer cylin-
drical surface of the first cylindrical body.

19. A method of treating a web according to any one of
Claims 11 to 18 wherein the positions of the pattern
and anvil rollers are moved relative to each other in
order to adjust the nip defined between the outer
cylindrical surfaces of the first and second cylindrical
bodies depending on the thickness of the web.

20. A method of treating a web according to any one of
Claims 11 to 19 wherein the rotation of each of the
first and second cylindrical bodies is selectively and
independently controlled to control speeds of rota-
tion of the first and second cylindrical bodies inde-
pendently.
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